| Vou. 94 


SCIENCE 


Fripay, DEcEMBER 19, 1941 


. No. 2451 


| Science and National Defense: Dr. VANNEVAR BUSH 571 


© {tmospheric-Electric Disturbances Accompanying the 


Bright Auroras of March 25, 1940, and September 
18, 1941: DR. HARLAN STETSON 574 


| Obituary: 


Walter Mathew Dunagan: Dr. HERBERT J. GILKEY 578 


Scientific Events: 
Child Endowment in Australia; The Fourth Consti- 
tutional Convention of the Congress of Industrial 
Organizations; Fellowships in the Medical Sci- 
ences of the National Research Council; United 
States Civil Service Examinations; Award of the 
Charles P. Daly Gold Medal of the American Geo- 


Discussion : 


On the Precision of Estimates .from Systematic 
Versus Random Samples: JAMES G. OSBORNE. 
Extra Strong Heliotropic Effect of Neon Lights: 
Dr. Cyrus N. Ray. Color Systems: Dr. D. H. 
HaMLy. Reprints for European Laboratories: 
PROFESSOR CHAUNCEY LEAKE 584 


Quotations: 
A Metonie Span in the Work of the Carnegie Cor- 
poration; Progress at the Massachusetts Institute 
of Technology ... 


Scientific Books: 
Franklin’s Experiments: Proressor W. F. Macte 588 


Special Articles : 
The Extraction of Biotin from Tissues: Roy C. 
THOMPSON, RoserT E. EAKIN and PROFESSOR 
Roger J. WiLuiAMs. Flies as Carriers of Polio- 
myelitis Virus in Urban Epidemics: Dr. ALBERT B. 


SABIN and Dr. ROBERT 589 


Scientific Apparatus and Laboratory Methods: 


The Use of Mercury in Contact with Ammonia: 
PROFESSOR RICHARD G. RoBerts. A Technique for 
the Electron Microscopic Examination of Encap- 
sulated Bacteria: EVELYN A. KREGEL and OTHERS 591 


SCIENCE: A Weekly Journal devoted to the Advance- 
ment of Science, edited by J. MCKEEN CATTELL and pub- 
lished every Friday by 


THE SCIENCE PRESS 


Lancaster, Pa. Garrison, N. Y. 
New York City: Grand Central Terminal 


Annual Subscription, $6.00 Single Copies, 15 Cts. 


SCIENCE is the official organ of the American Associa- 
tion for the Advancement of Science. Information regard- 
ing membership in the Association may be secured from 
the office of the permanent secretary in the Smithsonian 
Institution Building, Washington, D. C. 


SCIENCE AND NATIONAL DEFENSE’ 


By Dr. VANNEVAR BUSH : 


PRESIDENT OF THE CARNEGIE INSTITUTION OF WASHINGTON ; DIRECTOR OF THE OFFICE OF SCIENTIFIC 
RESEARCH AND DEVELOPMENT, WASHINGTON, D. C. 


Iy this diseussion of the present position of science 
and research in National Defense I will confine myself 


m ‘0 two points. The first concerns the form of organi- 


zation under which the scientists of this country are 
working. The second, which is very brief, has to do 
with the spirit’with which the task is undertaken. As 
to the work itself I ean not, of course, be specific at 
the present time. 

Details of the organization have been made known, 
but I think they are not well understood generally. 
In June, 1940, there was formed, by order of the 


* From an address delivered at the joint luncheon of the 
Acoustical Society of America, the Optical Society of 
America and the Society of Rheology in New York on 
October 24, 1941. 


Council of National Defense, a group ealled the Na- 
tional Defense Research Committee (NDRC), for the 
purpose of supplementing the work of the Army and 
Navy in the development of devices and instrumen- 
talities of war. This new organization was intended 
to function in an executive, not an advisory, capacity. 
The advisory function was being adequately cared for 
by the National Academy of Sciences, which has been 
in existence since the Civil War period, having been 
created by Act of Congress for the express purpose of 
advising the government on its scientific and technical 
problems. . There was, however, need for a civilian 
group with executive powers to supplement the sci- 
entifie and technical work of the Army and Navy, for, 
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in the emergency, an expansion of the scientific at- 


tack on war problems was essential, and the Army 


and Navy could not themselves undertake this imme- 
diately and fully. This need resulted in the forma- 
tion of the NDRC as a means for enrolling a large 
number of civilian scientists to assist in research on 
problems of national defense as promptly as it could 
be done. The NDRC was formed as an operating 
part of the emergency governmental machinery, in 
contrast with the position of the National Academy 
of Sciences, which is an independent organization, 
operating under a congressional charter which defines 
its obligation to render advice when called upon by 
government agencies. The NDRC thus is intended as 
an emergency organization and is not of permanent 
character as is the Academy. 

Let me say in passing that, in order that the Acad- 
emy and the Research Council may most effectively 
carry on their exceedingly important work, it is very 
essential that they maintain their independent status, 
for this gives added force to their opinions on scien- 
tifie problems as expressed to agencies of government. 

NDRE consists of six civilians (including the Presi- 
dent of the National Academy of Sciences and the 
Commissioner of Patents), an officer of the Army, and 
an officer of the Navy. Initially it was organized in 
four divisons: one under R. C. Tolman, of the Cali- 
fornia Institute of Technology; one under K. T. 
Compton, president of the Massachusetts Institute of 
Technology; one under F. B. Jewett, president of the 
National Academy of Sciences; and one under J. B. 
Conant, president of Harvard University. There are 
now about 60 sections in these divisions, composed of 
voluntary part-time and full-time workers, plus a few 
technical aides who are paid by the government. 

The committee operates primarily by means of con- 
tracts with universities, colleges, research institutes 
and industrial laboratories. These contracts are in- 
itiated and supervised by the various sections and 
there are now about 450 of them in operation with 
nearly 120 contractors. These contracts are drawn 
with the intent that the contractor, whether university 
or industrial laboratory, shall neither gain nor lose 
financially through participation in these defense re- 
search activities. Such an aim is difficult to achieve, 
of course, but we are now making a careful study of 
the situation to see how close we have come to this 
goal. 

The NDCR has tried to carry out its work with a 
minimum of interruption to the regular affairs of the 
universities. Of course it is not possible to proceed 
without disruption and inconvenience, but that has 
been held down as far as possible. Many a physics 
department throughout this country has nevertheless 
been put to very great stress. The men who have 
carried on under a heavy overload, continuing the 
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work of the university in order that some of thei 
colleagues might participate directly in the defeng 
program, are contributing no less to the national jp. 
terest than are those immediately engaged in th, 
sections of NDRC or otherwise. 

The nuniber of people involved in the work of the 
committee is rapidly increasing. There are now abou 
500 individuals in the NDRC organization who serve 
as members of sections, consultants, and so on. About 
2,000 scientifie men are engaged in defense research 
in connection with NDRC contracts, and probably 
there is an equal number of helpers. 

The NDRC spent about ten million dollars during 
its first year, and it had nearly as much for the second 
year, beginning July 1, 1941. If the President signs 
the bill which was passed by the Senate yesterday, 
another large sum will become available. I feel quite 
sure that if a bottleneck should develop, it would not 
be caused by the number of problems that are in- 
portant and should be worked on, nor by lack of 
funds with which to carry on the work, but by a 
shortage of available personnel. For example, a re- 
cent study indicated that, of the available physicists 
whose names are starred in “American Men of Sci- 
ence,” about 75 per cent. are now engaged in war re- 
search in one way or another. I think the other 25 
per cent. who are still available will soon be called 
upon. The eall for chemists has not been so great 
as it was in the last war—about 50 per cent. is the 
corresponding figure. In addition, many engineers 
are thus engaged, but in their ease it is not easy to 
arrive at a comparable figure. 

Effort has been made to spread the work, but that 
has not been possible in some instances. For some 
problems it has been necessary to gather an outstan¢- 
ing group in one place in order to provide the advan- 
tages of a concentrated attack. Such concentration 
has occurred under several universities in this coun- 
try, men having been brought from other institutions 
for that purpose. Within this next year, however, we 
hope to spread the work much more than was prac- 
ticable in the great haste of initiating activities in the 
summer of 1940. 

The special function of NDRC, as previously stated, 
is to supplement the work of the Army and Navy 1 
the development of devices and instrumentalities of 
war. Let me say immediately that, in spite of difl- 
culties due to lack of funds in the years preceding this 
emergency, the Army and Navy, in my opinion, have 
done a very fine piece of work in research, in develop- 
ment and in proceeding toward advanced instruments 
of war. We are supplementing previous work, 10 
starting anew, in almost every field in which we 
operate. 

There is very close liaison with the Army and Navy; 
each section of NDRC having its own liaison, officers. 
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These officers represent some of the brightest, keenest 
men in the armed services on the technical front. Re- 
lations have been cordial, and I believe that many a 
scientist has gained, through his work with the Army 
and Navy, a new respect for the burden being carried 
and for the quality of the men who are carrying it. 
I think, too, that many an officer in the Army and in 
the Navy has gotten a somewhat different idea, in the 
course of the past year, of the scientists of the coun- 
try. They have found that the scientist is not neces- 
sarily a person with “long hair,” but that he can at- 
tack a problem in a practical way, and that he can 
work long hours and take it with the best. As a re- 
sult, there has developed a mutual respect which is 
very heartening. 

There has been interchange of scientific and tech- 
nical information with Britain on an excellent basis. 
Dr. Conant went to England and established a London 
office of NDRC, and this is now in charge of Mr. 
Hovde. Likewise, the British have a Central Scien- 
tific Office in Washington. There is complete and 
free interchange with the British on every aspect of 
the scientific attack, and this is proving of mutual 
advantage. 

Having thus given you the salient points in regard 
to NDRC, I will now tell you of a new organization. 
Last June, after just one year of operation by the 
NDRC, the President, by Executive Order, established 
the Office of Scientific Research and Development 
(OSRD), of which I am director, to coordinate all 
defense research wherever it might occur. The OSRD 
has two major divisions, one being the National De- 
fense Research Committee, which continues as before, 
except that Dr. Conant succeeded me as chairman and 
Dr. Roger Adams has taken over Dr. Conant’s previous 
duties. In addition, there is a business office under 
Dr. Stewart and a liaison office under Mr. Wilson, the 
latter being principally engaged in handling our rela- 
tions with the British. 

The second major division of OSRD is the newly- 
formed Committee on Medical Research, of which Dr. 
Richards, of Pennsylvania, is chairman. This com- 
mittee is constituted in much the same way as the 
NDRC, and it shares with NDRC the funds furnished 
OSRD, in order to conduct medical defense research. 
It works primarily with the Division of Medical Sei- 
ences of the National Research Council, which had 
already been active in this field and had organized 
committees necessary to carry on such work, of which 
there are about 50. The Committee on Medical Re- 
search has elose relations with the U. S. Public Health 
Service, as well as with the Surgeons General of the 
Army and Navy, having in its membership a repre- 
sentative from each of the three offices. 
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The OSRD has an Advisory Council which includes 
the chairman of the two main groups, Dr. Conant and 
Dr. Richards, and the chairman of the National Ad- 
visory Committee for Aeronautics, which for twenty- 
five years has been bearing the principal burden of 
aeronautical research in this country for the Army 
and Navy. That the NACA is a very active organi- 
zation is shown by the fact that its budget for the 
present fiscal year is about six million dollars for 
operation, plus about twenty-four million available 
for new construction. Also on the Advisory Council 
is a Special Assistant to the Secretary of War, who is 
charged with keeping the Secretary apprised of the 
status of research and development throughout the 
War Department. He has also the duty of main- 
taining relations with organizations outside the de- 
partment, on matters of research and development, 
through his connection with OSRD. The Navy is 
represented on the Council by the Coordinator of 
Research of the Navy, who has similar. duties in the 
Navy Department to those just deseribed for the War 
Department representative on the council. 

We have, therefore, in the OSRD Council a definite 
way of bringing together the groups that are con- 
cerned. The new office is charged with the duty of 
mobilizing the scientific effort of the country by pro- 
viding a focus at which all defense research is con- 
sidered; supplementing the work of the Army and 
Navy,; directly through its own organizations, by re- 
search on instrumentalities and materials of war on 
the one hand, and by medical research on the other; 
advising the President as to the status in this coun- 
try of scientific research and development in their 
relation to defense; initiating, in cooperation with the 
Army and Navy, broad programs of research where 
needed ; carrying on such research as may be requested 
by those countries whose defense is considered by the 
President to be essential to the defense of the. United 
States. With our close relation to Britain, I am quite 
sure that the requests will be many. For example, 
Britain has been forced to drop much important med- 
ical research. British physicians are too busy with 
immediately urgent matters, and we must pick up 
that burden. 


The OSRD is aided by many organizations that are 


not directly concerned in the activities of its two main 
groups. I mention, for example, the National Roster 
of Scientific and Specialized Personnel under Dr. Car- 
michael, which, together with the National Research 
Council, is undertaking the very important task of 
locating competent personnel. There is also the Na- 
tional Inventors Council, formed under the Depart- 
ment of Commerce for the purpose of evaluating the 
very large number of suggestions coming from the 
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public. The Inventors Council has a difficult and 
somewhat thankless task, but is doing it very well 
indeed. The wheat they sift from the chaff is passed 
on to the Army and Navy for development as needs 
arise. 

Thus there exists in the organization of the Office 
of Scientific Research and Development the basis for 
an effort commensurate with the importance of science 
in modern war, which is a very high order of impor- 
tance indeed. Of the work itself I can not of course 
tell at this time, but it will be a striking story when 
it is finally revealed. With 60 active sections in the 
NDRC and 50 committees in the CMR, the range of 
work is obviously large. I can, however, mention 
one thing that has already been made public. When 
the Battle of Britain took place in August, September 
and October, 1940, invasion failed for two reasons: 
First, the British fighting forces in the air were cour- 
ageous, skillful and well equipped, better equipped 
than were the invaders in many ways; secondly, radio 
detection, developed by a group of devoted British 
scientists working from 1935 on, at times without 
much encouragement, offset the element of surprise. 
This one development may have saved the isle of 
Britain. It is one field of obvious importance; others 
undoubtedly occur to you. 

Most of the matters that OSRD handles are quite 
naturally clothed with the mantle of secrecy, for every 
precaution must be taken in dealing with military 
matters of great potential importance. The various 
sections are working in specific fields, and the affairs 
of the organization have been compartmentalized in 
order better to follow the general policy of permitting 
a man to learn confidential things only to the extent 
that is necessary in order that he may function effec- 
tively. Another rule is that, in working with people 
outside the organization, OSRD members listen and do 
not talk. It is not the most agreeable way of work- 
ing; it is not natural for a scientist, but it is neces- 
sary under present circumstances. Appointments to 
posts in the organization are made only when the 
Army and Navy, after careful investigation, have in- 
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dicated that they have no reason to suspect that there 
is not complete loyalty. 

I said that there were two points to be considered, 
One is the organization, but organization is very little, 
The spirit in which the work is conducted is much 
more important. There is no unanimity in this coun. 
try as to how or when or where or to what extent the 
power of this nation should be exerted to defend ou 
way of life. But there is unanimity on the thesis that 
the power of this country must be increased at once 
and to the maximum possible extent. 

The scientists of this country have done more than 
speak on this subject. They have taken off their coats 
and gone to work, and much academic research has 
been postponed in the process. The matter of credit 
has been utterly forgotten. They have shown a will- 
ingness to work under necessarily rigid restrictions, as 
well as with a reasonable tolerance of the petty in- 
conveniences and annoyances that are inevitable in the 
confusion of adapting themselves to military ways. 
They have shown that they are willing to go into a 
strange ball park and learn the local ground rules. 
In only a year they have done things. Ordinarily, it 
is at least three years from an idea in the laboratory 
to its use, and yet I say to you that results are being 
obtained, and they are taking form in copper and 
iron. Those of you who are privileged to participate 
in this work, as I am, will find therein a deep satis- 
faction, even though it substitutes for a thing we held 
more highly: the privilege of contributing to the 
growing knowledge of the race. Those of you who 
are not participating directly, but are holding the fort 
in order that your colleagues may participate, or who 
are carrying on in a field where the thread of growing 
knowledge might otherwise be broken in the present 
distress of the world, will also look back some day to 
this period, not only as a time of stress, but as a time 
when we were all privileged to participate in one thing 
on which we could become united: the defense of the 
country to which we owe our allegiance. The scien- 
tists of this country are united, and they are obtaining 
results. 


ATMOSPHERIC-ELECTRIC DISTURBANCES ACCOM- 
PANYING THE BRIGHT AURORAS OF MARCH 
25, 1940, AND SEPTEMBER 18, 1941 


By Dr. HARLAN T. STETSON 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


In an article on “The Present State of Solar Activ- 


ity and Associated Phenomena” printed in Science 


two years ago,! the results of an investigation of the 


1 Harlan T. Stetson, SCIENCE, 90: 2343, 482-484, Novem- 
ber 24, 1939. 


brighter aurorae observed at the Blue Hill Observa- 
tory during the last 35 years indicated a lag of about 
one year between the occurrence of a sunspot maxi- 
mum and the period of the greatest auroral activity. 
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As was therein indicated, the sunspot maximum passed 
with the passing of the years 1937-1938. 

Two unusual auroral displays worth special mention 
have occurred during the last two years—the Easter 
disturbance of March 24-25, 1940, and the great 
aurora of September 18-19, 1941. Both of these 
auroral dates were preceded by a week of marked 
sunspot activity. The dates of the most conspicuous 
display of the polar lights in the two instances fol- 
lowed about one day after the passage of the respec- 
tive sunspot groups across the sun’s meridian. This 
again confirmed not only the association of such dis- 
plays with particular sunspot areas, but reaffirmed the 
reality of the lag between the central position of the 
sunspot group on the’sun and the occurrence of the 
aurora with its accompanying disturbances to the 
earth’s magnetic field and to radio communication. 

The importance of radio technique as a tool in 
investigating the atmospheric-electric disturbances ac- 
companying auroral phenomena was stated in the 
article mentioned, but is spécifically well illustrated in 
the behavior of radio field strengths as measured at 
this laboratory for the week preceding and following 
each of these remarkable displays of the polar lights. 

In Fig. 1 is depicted the field strengths in microvolts 


FIELD STRENGTHS OF WBBM NEAR AURDRA OF MARCH 24-25,1940 
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per meter of the carrier wave of the broadcast station 
WBBM Chicago as received in the vicinity of Boston 
from Mareh 17 to April 2, 1940. Since the 800-mile 
distance between Chicago and Boston is far beyond 
the radius of the ground wave, the variations in field 
intensity measurements are introduced through 
changes in the electrical characteristics of the iono- 
sphere. Furthermore, the moderately long radio waves 
of WBBM’s frequency (770, 780 ke.) presupposes re- 
flection from the lower or E region of the ionosphere. 
The observations are based solely on night field 
strengths, since on account of the highly ionized state 
of this region in sunlight, the day field is rendered 
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unmeasurable at the distance cited. The normal field 
strength based on many thousand hours of observa- 
tions over a period of ten years is of the order of 
100 microvolts per meter at the observing end. Refer- 
ence to the diagram will show that the week preceding 
the auroral date of March 24-25 was a week of abnor- 
mally high reception and that the week following the 
auroral occurrence was marked by abnormally low 
fields. 

A statistical study of the behavior of field strength 
measurements around auroral dates based on ten years’ 
observations has been published elsewhere? and is 
graphically summarized here in a block diagram (Fig. 
2). The top part of the diagram represents the mea- 
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sure of solar activity in terms of the conventional 
Zurich sunspot numbers. It will be observed that on 
the average the peak of solar activity precedes the date 
of auroral occurrences by one day. 

At the bottom of Fig. 2 there is plotted the disturb- 
ances to the E layer based on field intensities. The 
height of each column plotted represents the inverted 
field intensities so that the weakest intensities corre- 
spond to the days of greatest disturbance to the E 
layer reflections. It will be seen that for the week 


2 Idem, Jour. of Terrestrial Magnetism and Atmospheric 
Electricity, 45: 1, 80, March, 1940. 
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preceding the auroral occurrence, disturbances were 
remarkably low, the very lowest value occurring four 
days preceding when remarkably high field intensities 
of 200 microvolts were recorded. Following the 
auroral dates was a week of unusual disturbance with 
corresponding low values of field intensities, ranging 
from but 50 to a little over 100 microvolts per meter. 
This suggests that the damage suffered by the E layer 
requires nearly a full week for recovery. The lag 
between the maximum disturbances in this broadeast 
band and the date of the auroral occurrence of about 
one and one-half days appears definitely real. 

Field strength measurements at the higher frequen- 
cies involving the F region during this period were 


~ not immediately available, but through the courtesy 


of the Bell Telephone Laboratories, transmission dis- 
turbance figures served as a convenient index for com- 
parison. These transmission disturbance numbers for 
the wave-lengths used involve the F layer, and again 
show close correspondence with the values derived 
from field intensity measurements in the broadeast 
band except that the time of maximum disturbance is 
definitely nearer the date of the auroral occurrence. 
For comparative purposes the disturbances in geo- 
magnetism based on the magnetic character number C 
are plotted for the same interval. The almost iden- 
tical performance of the geomagnetic disturbance with 
that of the disturbances involving the F layer shows 
that the ionic changes affecting the earth’s magnetism 
appear to be definitely associated with the higher 
ionized regions of the atmosphere in which the aurora 
itself occurs. 

During the last year, in addition to the continuation 
of the field strength determinations at the broadcast 
frequency from WBBM, apparatus has been provided 
at this laboratory for measuring field strengths of the 
short waves continuously broadcast from the Bureau 
of Standards station (WWV) on 5 megacyeles. The 
simultaneous records, therefore, obtained on both the 
moderately long and the short radio waves for days 
immediately preceding and following the great auroral 
display of September 18-19 are of immediate interest. 
In Fig. 3 aré the records of these two series. In the 
upper part of the diagram are plotted the field inten- 
sities in microvolts of WWYV. It will be observed that 
abnormally high reception anticipated the auroral date 
by several days, and that for the four days immedi- 
ately following the auroral occurrence, field strengths 
were abnormally low, but strong recovery was shown: 
by the end of the week. In the case of the field 
strengths of WBBM (780 ke.) involving E layer re- 
flections, an abnormally strong field six days before 
the aurora showed marked weakening thereafter, with 
practically a zero record on the night of the aurora. 
Small recovery but with abnormally low field strengths 
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persisted throughout the entire week following. They 
measurements suggest that recovery from the E region 
is much more slowly accomplished than the recovery 
where the F layer is chiefly involved. If one were ty 
smooth these curves by moving averages, the tendency 
for a lag between the period of maximum disturbane 
in the E and the F layer would be distinctly evident, 
confirming the deductions of the ten-year study showy 
in Fig. 2. 

The sunspot group of September 18-19 representej 
a much greater disturbed area than the corresponding 
group preceding the aurora of March 24-25. Radio 
communication difficulties were experienced in both 


RADIO FIELD STRENGTHS PRECEEDING AND FOLLOWING 
AURORA OF SEPT 18, 1941 
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instances. The communication complications of 


Easter Week, 1940, however, were of greater dura- § 


tion, but from Fig. 1 it will be seen that the major 
auroral display was followed by at least two other 
auroral occurrences in the days immediately following 
the major display. As has been previously pointed 
out in the article cited,? the lag of about one day be- 
tween auroral occurrences and solar activity near the 
central meridian is consistent with the hypothesis of 
relatively slow moving particles passing from the dis- 
turbed regions of the sun to the earth’s atmosphere. 
If such particles carry charges of one predominant 
sign, it is hardly to be expected that the trajectories 
of the flight of such particles will remain radial with 


respect to the sun. It seems possible that the trajec- 


tories of these ionizing particles will be warped not 
only by the earth’s field in entering the atmosphere, 45 
has been demonstrated by Stérmer, but that the initial 
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direction taken in the immediate vicinity of the sun 
will be determined by the magnetic field of the sun 


fF together with that of the sunspots in the disturbed 
area from which the particles emanated. It is sug- 


gested that this may be at least one reason why in 
many instances large sunspots may cross the central 
meridian without accompanying auroral displays, and 
on the other hand, the biggest auroral disturbances 
may occur long after the passage of even a conspicu- 
ous sunspot as was the case in the instance of the 
aurora on January 25, 1938. 

It is of interest that for the days near the date of 
the aurora of September 18, no significant changes in 
the potential gradient of the atmosphere at the earth’s 
surface level were noted in the examination of the 
records obtained from our potential gradient re- 
corder. The point discharger in operation at this 
laboratory which records significant passages of at- 
mospheric-eleetrie currents between the sky and the 
earth recorded no discharges surpassing those of the 
usual fair-weather intensity. These observational rec- 
ords of the lower atmosphere, therefore, give no indi- 


= cation of atmospheric-electric phenomena below the 
j region of the ionosphere accompanying the auroral 


displays of September 18. 

It has sometimes been stated* that the Northern 
Lights are seldom seen south of the Canadian border. 
It may be of interest in the amplification of this state- 
ment to note that in the list of aurorae observed at the 
Blue Hill Observatory, over 400 have been recorded 
since 1887. Returns from observatories of the Easter 
aurora of March 24-25, 1940, demonstrated that the 


= aurora was seen in that instance as far south as Texas 


and Arizona and that the line of visibility in the South 
Atlantie states was eut by cloudiness. The aurora of 
September 18-19, 1941, was conspicuous over prac- 
tically the entire area of the United States. An au- 
thenticated observation of one of my associates gives 
assurance for an auroral display having been visible 
in Mexico City several years ago. Other instances are 
of course on record. 

Dr. C. F. Brooks, director of the Blue Hill Observa- 
tory, has kindly sent to me in manuscript form a some- 
what detailed diseussion of his observations of the 


® aurora of September 18, which is reproduced herewith 
with his permission. 


es comes News Letter, 40: 12, 187-188, September 20, 


‘Since this was written a communication from Chief 


| Reichelderfer of the U. 8. Weather Bureau reveals that 
| this aurora was reported by 106 of its subsidiary stations 


covering 47 of the 48 states; Arizona alone not officially 
Teporting the display. In several instances the aurora 
Was reported as visible on September 17, 18, 19, 20 and at 
Sault Saint Marie extending even to September 21. 
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OCCASIONAL OBSERVATIONS OF THE GREAT DISPLAY OF 
AURORA BOREALIS OF SEPT. 18, 1941, aT Mitton, 


MASSACHUSETTS 

EST 

7: 20 p. General illumination over prac. entire sky, down 
to about 15° above S. hor. Corona moderately 
developed. 

7:38 p. Bright arch with beams about 30° S. of zenith. 
Corona. 

7:50 p. (approx.) Crimson spot in W. Fairly bright 
arch up abt. 25° in S. 

7:54 p. Gorgeous red and green corona in rapid motion, 


to with waving red and green curtain over much 
of southern sky. First (?) flickers (rapidly 
upward) from bright spots in NW and S. 
Generally colorless, not much light, though ex- 
tensive; no flickéring. 
Corona and flickering. 
General curtain in south, reaching to zenith. 
General corona; lights in all directions. 1 
color. 
General illumination; pulsating; no color. 
Arch with streamers in NW about 25° up. 
(Arch prob. more extensive; view of NE sky 
mostly cut off.) 
Corona narrowly developed in band from over- 
head to about 20° south of zenith. Little if 
any lights in northern sky. Not pulsating, but 
movements rapid (of the lateral or unvolding 
type). 
10:35 p. Brightening up. ‘‘Searchlight’’ in NW. 
' Corona. Broad arches at about 20° up in 
north ; 70° up in N to 80° up in S.; and 20° up 
in 8. No pulsating. 
10: 55 to 11: 00 p. A maximum phase nearly as great as 
’ that just before 8 p. Rapidly moving colored 
corona, taking on nearly circular form about 
15° in radius. 
11: 15 p. and later, the aurora continued, with much gen- 
eral illumination, punctuated by beams. CFB 
did not observe after about 11: 30 p., but Miss 
Margaret Sutermeister, nearby, saw it about 
every hour during the night, though she did not 
notice any illumination at 4 A.M., up to which 
time radio reports said the display was still 
visible. 
(Note: On Tuesday morning Mr. H. H. Clayton’s pro- 
jection of sunspots showed a very considerable group be- 
ginning to cross the center of the sun’s disk. This led me 
to write Mrs. Brooks to ‘‘Look out for an aurora tomor- 
row night.’’ The display began, as predicted, Wed. eve- 
ning, and on Thursday morning, Mr. Clayton reported by 


10: 05 p. 


.eard: ‘*Very brilliant aurora seen here (Canton, Mass.) 


3 A.M. to 3: 45 a.M., continuing: brightness 3 on scale of 
0 to 3; double arches, one about 20°, the other 40° to 50° 
high with streamers to zenith; shades of green and red 
seen in brightest portion.’’ The aurora evidently con- 
tinued throughout the day, and was very brilliant (as de- 
seribed above in detail) Thurs. night. Continuing through 
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Fri. it was seen again Fri. evening, the 19th, though very 
low in the north.) 
CHARLES F. Brooks 

The occurrence of the Northern Lights is of course 
unquestionably the most spectacular evidence of the 
high degree of ionization of the upper atmosphere 
that may be produced from radiation disturbances 
apparently originating in the sun itself. The use of 
radio technique affords a new tool for accumulating 
data that may ultimately help in the solution of the 
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mechanism involved in the ionization of the Upper 
air due to such solar conditions as are conducive j, 
the incandescent visible discharges producing display, 
of the Aurora Borealis. : 
The phenomenally high field intensities that appex 
to predominate the week previous to the occurrene, 
of aurorae with their accompanying ionospheric dis. 
turbances suggests that field intensities may be us 
along with sunspot activity to predict periods of pou Hi), 
communication. 


OBITUARY 


WALTER MATHEW DUNAGAN 
May 23, 1894-NovemBer 24, 1941 


Water M. DunaGAn, associate professor of theo- 
retical and applied mechanics at Iowa State College, 
died on Monday, November 24, as a result of an emer- 
gency operation for a stomach ailment. 

Professor Dunagan was born in Des Moines 47 
years ago, was a graduate of East Des Moines High 
School, had an A.B. degree from Simpson College, 
1919, a B.S. in civil engineering from Iowa State 
College, 1923, followed by degrees of civil engineer, 
1928, and master of science, 1930. His freshman 
year was spent at Grinnell College. In both high 
school and college he participated in football and in 
distance running. He was captain of the track team 
at Simpson and helped in football coaching for a 
number of years at Iowa State. His interest in 
athletics and hunting continued and he was one of the 
well-known amateur golfers of the state. He was a 
former member of the athletic council of the college 
and assisted locally at most of the major athletic 
events, including the Drake Relays. At the outbreak 
of the First World War he enlisted in the 109th En- 
gineer Regiment of the 34th Division and held the 
rank of first lieutenant in the infantry at the time 
of his discharge in 1919. ; 

After preliminary field experience with the South 
Dakota and Iowa State Highway Departments, Mr. 
Dunagan joined the civil engineering staff of Iowa 
State College in 1924 and in 1933 became associate 
professor of theoretical and applied mechanies. He 
had long been interested in construction and engi- 
neering materials, his best known technical contribu- 
tions being the result of his researches and writings 
in the field of conerete. In this field his name was in- 
ternationally known and he was drawn in as a con- 
sultant on a great variety of concrete problems many 
of which were in connection with novel or large con- 
struction. He was also the friend and counselor of 
the small conerete practitioner and for years there 
have been few concrete jobs in central Iowa upon 
which he was not consulted formally or informally. 


He spent occasional periods as a member of the ». Hy * 
search and testing staff of the Portland Cement Ag. 
ciation at Chicago. 

Professor Dunagan was the inventor of equipment § 
widely used in the analysis of fresh concrete; th: 
author of two important bulletins of the Iowa Engi. & 
neering Experiment Station, one on “The Field Cou. HR ji; 
trol of Concrete” and the other on “The Use of Color IRM e 
in Concrete”; of a manual for use in the teaching of J 
courses in plain concrete and of several technical IR e 
papers and discussions published in the proceeding IR t: 
of the American Concrete Institute and the American V 
Society for Testing Materials. About five years ag Iie s 
he developed a type of reinforced tile floor construc. Hy t 
tion which already has gained wide acceptance ani 
use. One of his most interesting and successful r- 
searches was his own residence of monolithic cor- 
crete, completed only a year ago, in which he en- 
bodied many unique features of both a utilitarian ani 
artistic nature. 

His membership in professional and technical or- 
ganizations included: The American Society for Tes: 
ing Materials, in which he had long been active, being 
chairman of Subcommittee VIII of C9, on Permeabil 
ity Tests of Conerete; American Concrete Institute, 
some of his most recent labors having been in connet- 
tion with the work of Committee 613, on the Design of 
Concrete Mixtures, besides being chairman of Con 
mittee 408 on Color in Conerete, and the Iowa Engi 
neering Society, of which he was for a number of 
years chairman of the Committee on State Building 
Code. He was also a member of the Society for the 
Promotion of Engineering Education and was a regis 
tered engineer in the state of Iowa. He belonged 
Epsilon Sigma and Sigma Xi, scholastie and sciet 
tific honorary societies, to the Knights of St. Patrick 
and to the Alpha Tau Omega social fraternity. He 
was a member of the American Legion and the M 
sonic Lodge and had served as superintendent of the 
Methodist Sunday School and as a member of if 
orchestra. 

As a teacher he was inspiring and exerted a pre 
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nounced motivational influence upon his students. 
His mental processes were original and through his 
© -ncouragement and stimulating suggestions, he started 
or contributed to a great variety of enterprises with 


Ppew ME nany of which his name was never formally asso- 
renes ME iated. Typical of these was the College Recreational 
¢ dis HA Area, which contains one of the unique golf courses 


of the country. The original concept was his and he 
Poor Had had his students in surveying working on that 
© hypothetical project years before there was a thought 
® of its possible fulfillment. 

Professor Dunagan lived an intense life filled with 
many interests. Into each experience he breathed 
significance; chores became adventures. Few indeed 
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were the situations in which he failed to discover both 
color and humor. He was a lover of people and be- 
loved by them; to know him was to be his friend. 
His passing came at the height of his productive 
effort; on the morning of his death he said “I am 
going; there are so many things I want to do.” That 
was characteristic of the man. 

His home life was a happy one; he is survived by 
his wife, Dorothea Porterfield Dunagan, and two 
daughters, Dorothea M., a sophomore in college, and 
Sheila P., a junior in high school, and by three 
brothers and a sister. 

HERBERT J. GILKEY 

Iowa STATE COLLEGE 


SCIENTIFIC EVENTS 


CHILD ENDOWMENT IN AUSTRALIA 


ing J Accorpinc to The Lancet, by an act which came 
Cou HR into force early this year a federal system of child 
olor fi endowment has been introduced in Australia. From 
g of ii July 1 a payment of 5s. per week will be made for 
nical fe each child under sixteen years of age in families con- 
lings fi taining more than one child, and a similar allowance 
‘ican J will be made to children in approved charitable in- 
agi fue stitutions. Normally the endowment will be paid to 
ru: fi the mother and must be used for the child’s “mainte- 
and nance, training and advancement.” It is estimated 
Te that about a million of the 1,830,000 children in Aus- 
cOn: tralia under the age of sixteen belong to families with 
en-{ more than one dependent child so that the annual cost 
and of the scheme is some £13,000,000. Two millions of 

this will be gained by’ abolishing income-tax abate- 
Or: ments for each child after the first (so that the 5s. will 
est- not in some cases be a clear gain), two millions from 
ing general revenue and nine millions from the proceeds 
bil- of a new pay-roll tax. An account of this legislation 
ate, given in the Ministry of Labour Gazette for Septem- 
1e¢- ber, 1941, shows that the tax is payable by all em- 
cof ployers with a pay-roll of over £20 a week and is at 


vn: the rate of two and one half per cent. on all wages, 
a salaries, commissions, bonuses or allowances paid in 
of money or kind. A similar but localized movement to 


ng ease the position of families with young children is 
he reported from Birmingham. Acting on the advice of 
is its salaries, wages and labor committee the city council 
to has decided to give married employees 2s. 6d. a week 
- for every child of school age, an innovation held to be 
ck more appropriate to war-time conditions, and fairer, 
je fe than a general advance in wages for married and un- 
- married alike. The alternative method now to be 
he ee Widely extended is to provide a good midday meal for 
ts Me ll school children. This has the special advantage 

} that it reaches not only necessitous children but also 
»- fi) those whose mothers find it difficult, with or without 


endowment, to combine work of national importance 
in factories or elsewhere with the task of running a 
household. Appliances, staff and suitable premises 
may be hard to come by, but such difficulties are not 
to stand in the way. 


THE FOURTH CONSTITUTIONAL CONVEN- 
TION OF THE CONGRESS OF INDUS- 
TRIAL ORGANIZATIONS 


At the fourth constitutional convention of the 
Congress of Industrial Organizations held recently at 
Detroit, the following resolutions were adopted: 


WHEREAS (1) The Federation of Architects, Engineers, 
Chemists and Technicians has organized a majority of 
the 800 industrial research workers at the Shell Develop- 
ment and Research Laboratories at Emeryville, Calif., one 
of the outstanding research institutions in the world; and 

(2) The American Chemical Society, a national pro- 
fessional scientific association, whose officers are a cross 
section of the outstanding industrial corporations in the 
nation, such as Standard Oil and du Pont, has launched 
an anti-union campaign nationally, threatening a per- 
manent blacklist against chemists and technicians who 
join the CIO, and cooperating with anti-union employers 
in a process of intimidation; now, therefore, be it 

Resolved (1) That the Fourth National Convention of 
the Congress of Industrial Organizations goes on record 
as supporting the organization of the Shell Development 
and Research workers, the Federation of Architects, Engi- 
neers, Chemists and Technicians, in its efforts to insure 
the rights of collective bargaining to the technical work- 
ers, and 

(2) That we advise the National Labor Relations Board 
of our support to the Federation of Architects, Engineers, 
Chemists and Technicians’ petition for a single bargain- 
ing unit; and 

(3) That we emphatically protest the anti-union, un- 
democratic interference of the American Chemical Society 
in the efforts of technical workers to achieve industrial 
demoeracy and collective bargaining rights, and denounce 
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the attempts of employers to pervert a scientific body 
into an anti-union instrument and weapon against the 
CIO. 


FELLOWSHIPS IN THE MEDICAL SCIENCES 

OF THE NATIONAL RESEARCH COUNCIL 

FELLOWSHIPS in the Medical Sciences, similar to 
those which have been administered by the Medical 
Fellowship Board of the National Research Council 
since 1922, will again be available for the year begin- 
ning July 1, 1942. These fellowships, supported by 
grants from the Rockefeller Foundation to the Na- 
tional Research Council, are designed to provide op- 
portunities for training and experience in research in 
all branches of medical science. They are open to 
citizens of the United States or Canada who possess 
an M.D. or a Ph.D. degree, and are intended for re- 
cent graduates who are not yet professionally estab- 
lished. 

In addition to these fellowships the Medical Fel- 
lowship Board administers two groups of research 
fellowships, made available through a grant from 
The National Foundation for Infantile Paralysis, Ine. 
The first group, open to applicants who hold either 
the Ph.D. or M.D. degree, is for the purpose of pro- 
viding opportunities for special training and experi- 
ence in the study of filtrable viruses. The second 
group, open only to graduates in medicine who have 
completed one or more years of hospital experience 
in clinical surgery and are planning a eareer in ortho- 
pedic surgery, is designed to provide opportunities 
for training and research in those basic medical sci- 
ences which will be of particular value in furthering 
progress in the field of orthopedic surgery. 

Fellows will be appointed at a meeting of the Med- 
ical Fellowship Board on February 28, 1942. Appli- 
cations to receive consideration at this meeting must 
be filed on or before January 1. Appointments may 
begin on any date determined by the board. 

For further particulars concerning these fellow- 
ships, address the Secretary of the Medical Fellow- 
ship Board, National Research Council, 2101 Consti- 
tution Avenue, Washington, D. C. 


UNITED STATES CIVIL SERVICE 
EXAMINATIONS 

AccorDING to a statement made by the U. S. Civil 
Service Commission, there still exists an acute short- 
age of explosives chemists, physicists and chemical 
engineers available for government work. Salaries 
in these positions range from $2,600 to $5,600 a year. 
For all of them appropriate college study and ex- 
perience are required. The age limit has been raised 
to sixty years for regular probational appointment. 
Provision is also made for the waiver of age and 
physical requirements for temporary positions con- 
nected with the National Defense program. 
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A staff of investigators is maintained by the My,im 
rial Division of the Air Corps to protect military , I 
formation and air corps projects. These positiq. 
pay from $3,200 to $4,600 a year. To establish [im 
ployment lists of investigators from which the Wyim 
Department will make appointments, the Civil S», ; 
vice Commission has announced an examination. \\f 
written test will be given, but applicants will be rately 
on their education and experience. (@§ 

A sufficient number of persons did not apply fy : h: 
the radio mechanic-technician positions announced by i 0 
the Civil Service Commission on September 8. A. 2. 
cordingly, the announcement has been amended yf 
make it “open continuous”—that is, applications vl 
now be accepted until further notice; to add the pos. 
tion of chief radio mechanic-technician at $2,600 

year; to modify the experience requirements, and ti) 
provide for the substitution of education for part of 
the experience. 7 

The constant and inereasing need for skilled indu J . 
trial workers for National Defense is resulting inify 
diminishing labor supply. A partial answer io thi 
problem is the apprenticeship program. In conne. 
tion with this, the Apprenticeship Section of the Dif 
vision of Labor Standards, Department of Labor, is 
planning to appoint about 200 field representative & 
who will be stationed throughout the country. Th 
eligible register established as a result of an examins- 
tion for field representative announced in October, 
1940, is practically depleted; the commission there. 
fore has found it necessary to announce another ex- 
amination to fill these positions. 

Full particulars in regard to the positions give ff 
above can be obtained by writing to the U. S. Civlf 
Service Commission, Washington, D. C. 
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AWARD OF THE CHARLES P. DALY GOLD 
MEDAL OF THE AMERICAN GEO- 
GRAPHICAL SOCIETY 


THE Charles P. Daly Medal for 1941 of the Amer- B® ‘ 
ican Geographical Society was presented on Noven- By 
ber 21 to Dr. Julio Garzén Nieto, chief of the Office Bet 
of Longitudes and Frontiers of the Colombian Min- B% « 
istry of Foreign Relations, in Bogoté. The ceremony Be | 
took place at a banquet tendered by the Rotary Club By « 
of Bogota and honored by the presence of the Presi- By ‘ 
dent of Colombia, the Minister of Foreign Relations B& : 
and many personages prominent in social and sciet- 
tific circles in Bogoté. The ceremonies were initiated BR 
by the reading of numerous congratulatory telegrams, BR , 
and a medal of honor, especially created for the occa- BR 
sion, was presented to Dr. Garzén Nieto by Dr. Luis BR 
Lobo Guerrero. 

Presentation of the medal was then made by the Be . 
American Ambassador, the Honorable Spruille Bra Be . 
den. In his address Dr. Braden pointed out that for 
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: ore than thirty years Dr. Garzén Nieto has been di- 
infilector of the Colombian Office of Longitudes. During 
MB, js period the principal work of his bureau has been 
Mabe production of a series of maps of the departments 
[ar Colombia on the seale of 1: 500,000, based on astro- 


Atrrep Nope, the Swedish industrialist, whose 
Mphilanthropy is usually commemorated on December 
130 in Stockholm or Oslo with the announcement of 
7 he new Nobel Prize winners, was honored instead at 
™ dinner in the Hotel Roosevelt on December 11 at 
Mivhich eleven Nobel laureates were guests of honor. 
Mrhe celebration marked the fortieth anniversary of 
Mahe first awards. The prizes have been suspended for 
“Ene duration of the war. Nobel laureates who were 
present at the dinner included Viktor Franz Hess, 
[Clinton Joseph Davisson, Enrico Fermi, Otto Meyer- 
indus of, Karl Landsteiner, Irving Langmuir, Harold 
ne layton Urey and Peter J. W. Debye. Dr. Vilhjal- 
ur Stefansson presided. 


Tue Charles Reid Barnes life membership award 
o an outstanding plant physiologist of the American 
MSociety of Plant Physiologists will be presented this 
The fmeyear at the annual dinner of the society. Philip R. 
HWhite, recipient of last year’s Stephen Hales Prize, 
ober, fee Will deliver the prize address on “Vegetable Dynamics 
‘Bijand Plant Tissue Cultures.” The society will meet 

with the American Association for the Advancement 
Beof Science at Dallas from December 29 to 31, inelu- 

@sive. The program on Monday afternoon will be a 

‘ivi on “Electrodynamics of Living Systems.” 
}The annual dinner will be held on Monday evening. 
On Monday and Tuesday mornings and Wednesday 

LD fm Morning and afternoon, sessions will be held for the 
presentation of submitted papers. 


THE medal of honor of the American Group of the 
er- Be Société des Architectes Diplomés par le Gouverne- 
‘i- Fi ment was presented at a dinner given in his honor at 
ice BH the Architectural League of New York City on De- 
in- FF cember 12 to Dr. Frederick P. Keppel, who retired 
ny i last month as president of the Carnegie Corporation 
ub i of New York. The award was made in recognition of 
“distinguished service in the advancement of art and 
architecture.” 


THE Institute of Medicine of Chicago at its annual 
dinner on December 2 conferred the honor of citizen 
fellowship on Albert D. Lasker, advertising executive. 
Only ten such awards have been made in the history 
of the institute. Dr. Joseph A. Capps, in presenting 
Mr. Lasker, paid tribute to his distinguished ability in 
the business world and to his valuable contribution to 
medicine in realizing the “importance of research in 


ns 
ad 
s 


SCIENCE 581 


nomical observations, made at hundreds of places 
throughout this country, and compiled to a consider- 
able extent from surveys made expressly for them. 
This work was instituted by Dr. Garzén and has been 
carried on under his direction. 


SCIENTIFIC NOTES AND NEWS 


advancing understanding of the processes of disease 
and furthering the progress of medicine in its treat- 
ment.” Mr. Lasker has given liberally to cancer re- 
search, to the investigation of the degenerative dis- 
eases and more recently to the cause of birth control. 


Dr. HerBert Grove Dorsey, chief of the Research 
Section of the U. S. Coast and Geodetic Survey, re- 
cently received the first annual award of the Wash- 
ington Society of Engineers, “To a member whose 
accomplishments in engineering have made an out- 
standing contribution to the advancement of engineer- 
ing knowledge and practice and to the maintenance of 
a high professional standard.” 


Epwarp Kass, M. Scherago and R. H. Weaver, all 
of the department of bacteriology of the University 
of Kentucky, have been awarded the King Prize of 
$50 for the best paper presented at the 194i meeting 
of the Kentucky Academy of Science. The award 
was in recognition of their work on “Enzymiec Puri- 
fication of Antitoxins.” 

Dr. Epwarp H. Harton, who recently retired as 
professor of pathology and bacteriology at the Dental 
School of Northwestern University, has received the 
Callahan Award of the Ohio State Dental Society for 
1941. He will continue to serve as general secretary 
of the International Association for Dental Research, 
with an office at Northwestern University. 


THomas J. TaLBert, chairman of the department 
of horticulture and forestry of the College of Agri- 
culture of the University of Missouri, was reelected 
president of the American Pomological Society at a 
joint meeting of the society with the Michigan State 
Horticultural Society on December 4. The society is 
ninety-three years old and this was the fifty-seventh 
convention. 


Dr. Water C. Correy, acting president of the 
University of Minnesota since the retirement on June 
30 of President Guy Stanton Ford, has been elected 
the seventh president of the university. He will have 
approximately two and a half years in office before 
reaching the retiring age of sixty-eight years. Dr. 
Coffey has for twenty years held the position of dean 
and director of the university department of agri- 
culture. 


Dr. Harry Nosie Wricut, acting president of the 
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College of the City of New York, has been recom- 
mended for the presidency by the Board of Higher 
Education. He will succeed Dr. Frederick B. Robin- 
son, who resigned in June, 1939. Dr. Wright has been 
a member of the faculty of mathematics since 1931. 
He had previously been dean and president of Whit- 
tier College, Calif., and dean of Earlham College, 
Richmond, Ind. 


Dr. Carson Von GuAHn, of the College 
of Physicians and Surgeons of Columbia University, 
associate professor of pathology, has been appointed 
professor of pathology at New York University Col- 
lege of Medicine and director of the department of 
pathology and laboratories at Bellevue Hospital. 


Dr. T. T. CHEN, research associate in zoology at 
the University of California at Los Angeles, has been 
appointed lecturer. 


E. Ponts, director of the government lab- 
oratory of phytopathology at Mendoza, Argentina, 
has joined the division of plant pathology of the Uni- 
versity of California College of Agriculture as re- 
search fellow. 


C. Foster Wray has been made temporary cus- 
todian of the anthropological collections at the 
Rochester Museum of Arts and Sciences. He will 
supervise the removal of the collections to the new 
building of the museum. 


Dr. E. S. NAsseEt, associate professor of physiology, 
department of vital economics of the University of 
Rochester, and Dr. R. G. Daggs, associate professor 
of physiology at the College of Medicine, University 
of Vermont, have been appointed majors in the Sani- 
tary Corps for service in the Food and Nutrition 
Division of the Medical Department of the Army. 
They are now at the Army Medical Center in Wash- 
ington, D. C. 


Proressor JAMES G. NEEDHAM, of Cornell Univer- 
sity, is visiting Stanford University in order to pre- 
pare for a collecting trip in the Olympic Mountains 
in the spring. 

AccorpDiInG to the Journal of the American Medical 
Association, Dr. Ragnar T. Westman has resigned as 
health director of Kansas City to assume rank as sur- 
geon of the U. S. Public Health Service and serve 
as federal consultant in epidemiology to extra canton- 
ment and defense areas, He is stationed in Bethesda, 
Md. 


Nature states that Sir Franklin Sibly, vice-chan- 
cellor of the University of Reading, has been ap- 
pointed a member of the Advisory Council to the 
Committee of the Privy Council for Scientifie and 
Industrial Research. The Right Hon. Viscount Fal- 
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mouth has retired from the council on completion » 


his term of office. 


The Lancet announces that a dietetic council } 
been set up in Ireland “to experiment on ways ay; 
means of aiding the people’s nutrition under yyy. 
time conditions, paying special attention to childrey’; 
diet.” The following have been appointed: Dr, p 
T. O’Farrell (chairman), Professor W. J. E. Jessop 
(secretary), Professor W. R. Fearon, Dr. Catherin, 
O’Brien, Dr. John Mowbray and Dr. Oliver Fit. 
Gerald. 


Dr. Tracy J. Putnam, professor of neurology anj 
neurosurgery at the College of Physicians and Sy. 
geons, Columbia University, gave a lecture in th 
series for the laity of the New York Academy of Medi. 


cine on December 11. He spoke on “The Mechanisn; § 


of the Mind.” 
Dr. StanHoPpeE professor of bac. 


teriology in the Yale University School of Medicine, § 


will deliver, on January 23, the eighteenth Liadwig 
Hektoen Lecture of the Frank Billings Foundation 
of the Institute of Medicine of Chicago. The subject 
of his lecture will be “Tetanus.” 


Dr. A. G. McNisu, of the department of terrestrial 
magnetism of the Carnegie Institution, gave an ad. 


dress, on December 6, at the annual meeting of the & 


Philosophical Society of Washington. He spoke on 
“Great Geomagnetic Storms of the Present Sun-Spot 
Cyele.” 


Dr. Haroip E. Burtt, professor of psychology at 
the Ohio State University, addressed the University 
of Cincinnati Chapter of the Society of the Sigma X 
on December 3, on “Psychology’s Contribution to 
Scientific Crime Detection.” 


Dr. Epwarp TELLER, professor of physics at George 
Washington University, who was recently appointed 
visiting professor of physies at Columbia University, 
delivered, on December 9, the annual public lecture 
before the Columbia University Chapter of the So- 
ciety of the Sigma Xi. This lecture was entitled “En- 
ergy Production in Stars.” 


THE annual meeting of the Metropolitan New York 


Section of the Mathematical Association of America 
has been set for April 18, at Hunter College in New 
York City. 


THE Soil Science Society of Florida held the fourth 
annual meeting in Gainesville on December 5 and 6. 
There were three half-day sessions at which fourteen 
papers were presented. Soil research, with special 
emphasis on Florida agriculture, plant food, soil and 
water conservation, and Inter-American agricultural 
education and research were discussed. 


“Sorentiric Planning in Defense Production” was 
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the subject of a conference in New York on December 
13. The conference, conducted under the sponsorship 
of the American Association of Scientific Workers, 
was the first of an important series of similar meet- 
ings to be arranged by the association in Boston, 
Chicago and other cities for the purpose of interest- 
ing a larger group of scientific and technical workers 
in methods of participating more actively in defense 
and of drawing wider public attention to vital prob- 
lems of national significance. The conference con- 
sisted of reports by speakers followed by discussions 
from the floor. The program was as follows: Mineral 
Resources—Professor C. H. Behre, department of 
geology, Columbia University; Power—P. W. Swain, 
editor, Power; Machinery—John Haydock, managing 
editor, the American Machinist ; Utilization and Train- 
ing of Personnel—Dean Albert B. Newman, School of 
Technology, College of the City of New York; Organ- 
ization and Planning—Dr. Harlow §S. Pearson, a 
former president of the Taylor Society. Professor 
Walter Rautenstrauch, of the department of me- 
chanical engineering, Columbia University, is chair- 
man. 


Due to the present uncertainty of delivery, issues 
of the Rivista di Parassitologia, Rome, are being 
stored for all foreign subscribers and exchanges. 
This practice will be continued until a return of 
normal conditions, unless the publishers are requested 
to mail the issues at the subscriber’s risk. 


A NEW joint university library to serve Vanderbilt 
University and Peabody and Searritt Colleges was 
dedicated in Nashville on December 5 and 6. This 
library, designed as a step toward the realization of a 
great regional university center in Nashville, was es- 
tablished to eliminate unnecessary duplication and to 
coordinate and expand the library resources and ser- 
vices of the three institutions. Erected on a plot of 
ground connecting the three schools, the new library 
is designed to house 550,000 volumes and is so planned 
that its initial capacity can be increased to a million 
books by expanding the center of the structure. The 
building and its endowment represent an investment 
of approximately $2,000,000, half of which came as a 
grant from the General Education Board, a substan- 
tial sum from the Carnegie Corporation and the re- 
mainder from more than 5,000 students, faculty mem- 
bers, alumni, employees and friends. 


SupREME Court Justice Louis A. VALENTE refused 
on November 17 to restrain Park Commissioner Robert 
Moses from keeping the Aquarium in Battery Park, 
New York City, closed, but said that an application for 
an injunction might be renewed in the future, “should 
subsequent developments disclose that the Aquarium 
building is being razed or damaged without the proper 
authority of the Board of Estimate.” In denying the 
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restraining order sought by Pierce T. Wetter, trea- 
surer of the Greenwich Village Historical Society, 
Justice Valente upheld the right of Commissioner 
Moses to close the building temporarily to prevent 
accidents during construction of the Brooklyn-Battery 
tunnel, but indicated that a permanent closing might 
be a different matter. 


Srmon GUGGENHEIM, president of the American 
Smelting and Refining Company and formerly United 
States Senator from Colorado, who died on November 
2, left nearly all his estate to “The John Simon Gug- 
genheim Memorial Foundation” established by him 
and his wife as a memorial to their son, who died in 
April, 1922. The foundation was created in 1925 to 
“promote the advancement and diffusion of knowledge 
and understanding and the appreciation of beauty.” 
Among other bequests are the sum of $200,000 to the 
University of Colorado and $100,000 to the School of 
Mines at Golden, Colo., to which he had given $80,000 
when his son was born. 


By the will of Frank Graham Thomson, who died 
in September, Harvard University will receive even- 
tually the sum of $750,000 which it is suggested should 
be used for “training young men for the Federal 
Service of the Government of the United States.” 
Mrs. Thomson will receive the income of the fund 
so long as she lives; on her death the fund will go 
to the Harvard department of government. 


Ir is reported in the Journal of the American Med- 
ical Association that Swift and Company, Chicago, 
has announced the establishment of a series of fellow- 
ships for research in nutrition. Intended to aid the 
Federal Government in its long-range national pro- 
gram in nutrition, the fellowships provide for spe- 
cial research te be undertaken in laboratories of uni- 
versities and medical schools with funds set aside by 
Swift and Company as grants-in-aid, beginning on 
November 1. The fellowships will be for one year 
but may be renewed when the project warrants it. 
Any fundamental study of the nutritive properties of 
foods or the application of such information to im- 
provement of the American diet and health will be 
eligible for consideration for a grant. Placement of 
the new fellowships will be coordinated by R. C. New- 
ton and his staff of the Research Laboratories of 
Swift and Company, Union Stock Yards, Chicago. 


In accordance with the desire of the late Dr. A. C. 
Langmuir, Mrs. Langmuir has presented five hundred 
volumes from his library to the Boyce Thompson In- 
stitute for Plant Research at Yonkers, N. Y. Many 
books in excess of the five hundred volumes were 
presented to other institutions, either because they 
represented phases of science not covered at the in- 
stitute or because duplicates were already in its 
library. 
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THE John Wesley Hyatt Award, a gold medal and 
a thousand dollars, to be made annually to the indi- 
vidual rendering the most distinguished service in the 
field of plastics, has been established by the Hereules 
Powder Company, manufacturers of the basic raw 
materials used in the plastic industry. Its adminis- 
tration is in the hands of an Awards Committee, in- 
eluding Richard F. Bach, Metropolitan Museum of 
Art, New York; Dr. Lyman J. Briggs, director of the 
National Bureau of Standards; Dr. Karl T. Compton, 
president of the Massachusetts Institute of Technol- 
ogy; Watson Davis, director of Seience Service, 
Washington; Dr. Harry N. Holmes, Oberlin College, 
president-elect of the American Chemical Society, 
and Erie Hodgins, publisher, Fortune, New York. L. 
T. Barnett, editor of Modern Plastics Magazine, is 
secretary of the committee. John Wesley Hyatt, for 
whom the award is named, was a pioneer in the plas- 
ties industry. 


THE cornerstone of the building for the new labora- 
tories at Princeton, N. J., of the Radio Corporation 
of America was laid on November 15 by General J. 
G. Harbord, chairman of the board of the corpora- 
tion. The speakers included Dr. David Sarnoff, presi- 
dent of the corporation, who spoke by radio from the 
S. S. Matsonia en route from Honolulu to San Fran- 
cisco, and Dr. Gano Dunn, member of the Board of 
Directors. Otto S. Schairer, vice-president in charge 
of the laboratories, presided. In laying the corner- 
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stone, General Harbord sealed into place an air-tight 
lead box containing radio and electronic devices, as 
well as literature, representative of current develop. 
ment in the radio age. Included among the contents 
were an iconoscope and a kinescope, a cathode-ray 
tube, several new and special types of electronic tubes, 
a microphone, a loudspeaker and the latest design of 
a personal radio receiver. 


Tue Oregon State Board of Higher Education re. 
cently approved the restoration of courses lead. 
ing to graduate and undergraduate degrees in six 
scientific divisions at the University of Oregon. The 
degrees will be offered, begining with the academic 
year of 1942-43 in mathematics, chemistry, physics, 
geology, botany and zoology. In 1932 the board 
transferred all major work in science to Oregon State 
College as a part of the program of unification and 
prevention of duplication in the curriculum of the 
centralized Oregon system of higher education. Ser. 
vice courses in all the branches of science for lower 
division work were retained at the University of Ore. 
gon. In granting the request of the university that 


‘the department of science be restored, the committee 


on curricula of the board pointed out that the request 
of the university was reasonable and would strengthen 
the whole system of higher education. It was further 
stated that for a university to perform its educational 
function, it must have a compiete college of liberal 
arts, including the sciences. 


DISCUSSION 


ON THE PRECISION OF ESTIMATES FROM 
SYSTEMATIC VERSUS RANDOM 
SAMPLES 

In recent years marked advances have been made 
in increasing the efficiency of sampling through the 
development of modern theories of mathematical 
statistics, which has led to the more wide-spread use 
of stratified random sampling. It has been possible, 
in many instanees, to elect considerable reductions in 
the variation to which sample estimates of population 
parameters are subject by a knowledge of the popu- 
lation to be sampled and a judicious choice of the 
strata from which the samples are to be drawn. 

Gains in efficiency through this kind of restriction 
have been limited, however, in three ways, i.e., (1) by 


the extent to which the population to be sampled is. 


stratified, (2) by the size of the sample and additional 
cost of selecting observations by strata, which deter- 
mine the extent to which advantage can be taken of 
the existing stratification, and (3) by the requirement 
imposed by the mathematical model, upon which error 
formulae are based, that there must be at least two 
independently and randomly. selected observations in 
each of the strata sampled. This requirement, which 


appears to be inconsequential, turns out in actual tests 
to have a quite serious effect. . 

A large part of the work of the U. 8. Forest Service, 
whether it be research, administration or land-use 
planning, requires sampling, to provide estimates of 
timber volume, forage, infiltration capacity or other 
characteristics of the land and its cover. Also, basic 
to many of these sample estimates, is an estimate of 
the area in each of the recognized cover types. In 
this sampling work, one of two systematic methods of 
selecting the samples has usually ‘been employed. 
These are the line-plot and strip methods of sampling, 
by which evenly spaced plots along evenly spaced 
lines are observed, or evenly spaced strips are used as 
plots. It is evident that selection of plots in either 
of these two ways does not satisfy the requirement of 
independence and randomness and that, therefore, 
data so obtained do not provide a valid estimate of 
sampling errors when random sampling error for- 
mulae are used. In considering revisions of these 
sampling schemes, it is important to know the extent 
to which substitution of methods of sample selection 
allowing straightforward calculation of sampling 
errors affects the precision of sample estimates. More 


3 
4 
i 


DEcEMBER 19, 1941 


specifically, what is the effect of introducing the 
requirement that there be at least two randomly chosen 
observations in each stratum sampled? 

To answer this question, tests were made of cover 
type estimates. These showed unmistakably that the 
removal of this requirement and selection of the ob- 
servations in a systematic manner resulted in gains 
in efficiency; these frequently amounted to more than 
100 per cent. 

An understanding of the source of this gain in effi- 
ciency rests upon recognizing that the great bulk of 
the populations sampled, particularly in biological 
and social-science investigations, are not segregated 
into well-defined strata that are homogeneous within 
their boundaries, but, rather, vary continuously in 
much the same fashion as elevations or fertility levels 
in a field. Therefore, even though individuals in 
selected subregions of a population tend to be high, 
or low, as compared with those in other subregions, 
it will be found upon investigation that, even within 
subregions, there will be continuous trends of the 
variate measured, and that the changes between adja- 
cent subregions is continuous in the transition zone 
encompassing the subregion boundaries. When this 
is recognized, it becomes apparent that sampling in 
many populations in place or time reduces to a prob- 
lem of estimating the ordinates or the integral of a 
single-valued continuous curve. It is also evident 
from this that uniformly spaced observations will 
yield a better representation of this curve than will 
observations that are restricted only to the extent that 
when the range of the abscissae of the curve is divided 


into equal parts, two of the » observations fall in 


each part. With this restriction, many of the obser- 
vations may fall so close together that two or even 
three observations supply little more information con- 
cerning the curve than does a single observation. 
Upon more thorough consideration it will be evident 
that the gain in accuracy, as measured by the ex- 
pected variation among systematic sample totals or 
means, arises also from a usually high correlation 
among them. That is, when the results of a single 
sample, so selected, are available, the results of any 
other such sample ean be predicted with considerable 
precision. 

To furnish an estimate of the precision of this 
prediction requires obtaining two rather easily cal- 
culated statistics, namely, estimates of the error vari- 
ance of a single observation and of the correlation 
between the ordinates measured and the ordinates to 
be predicted. The first is estimated by the residual 
mean-square error from a polynomial fitted by the 
method of least squares. Since the observations are 
evenly spaced and of equal weight, this is most readily 
accomplished by use of orthogonal polynomials, the 
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fitting process being continued until additional fitted 
constants no longer reduce the residual mean-square 
significantly as adjudged by Snedecor’s F. To esti- 
mate the correlation coefficient, it is necessary to eal- 
culate the correlation between observations, in the 
original sample, that are separated by one unit, two 
units, ete., and to fit a curve to the observations of 
the correlation coefficient and the distance between 
observations. This curve is controlled in that at zero 
distance the correlation coefficient is equal to one. 
With the data used in this study, a curve of the form 
r=e™* where r is the correlation coefficient, d is the 
distance and k is an arbitrary constant, was usually 
sufficient to represent the data. From this curve, 
which may be converted to a curve of (1-1?) over dis- 
tance, the average value of (1-r?) for all possible 
systematic samples selected in the same way can be 
estimated. The average squared error of estimate thus 
is ealeulated as s? (1-r?), where s? is the residual 
mean square from the polynomial and (1-,r7) is the 
average (1-—r?) as defined above. 
JAMES G. OSBORNE 
U. 8S. DEPARTMENT OF AGRICULTURE 


EXTRA STRONG HELIOTROPIC EFFECT 
OF NEON LIGHTS 


In Texas there is an annual swarming of insects 
to city lights, which begins at the time late in August 
when ;the first break in the excessive summer heat 
occurs. During all the rest of the year none of these 
species are to be seen on the city streets. 

Then one evening a few cool breezes arise from the 
north, and that night countless thousands of flying 
black field crickets descend on the towns. These last 
for a few nights, and then disappear. A week or so 
later a similar horde of small black and narrow hard 
beetles cover buildings around light fixtures. Later 
an army of odorous small green bugs descend on 
the towns. These annually recurring visitations have 
been noticed with interest by the writer for a great 
many years. During all these years the concentration 
of insects around lights varied only with the position 
and intensity of the visible white light rays emitted by 
the ordinary street and business illuminations. 

In the last few years a striking change has been 
noted in the objects of their attentions. With the 
installation of numerous neon lights throughout the 


business district the insects have almost ignored the 


ordinary white street lights which formerly were cov- 
ered with them, and which would be seen first in their 
flight in from the country, and have collected in vast 
numbers on the neon signs down town. 

This selectivity is shown strikingly where a bril- 
liantly white lighted store shows comparatively few 
insect visitors and another beside it with neon signs 
is black with countless thousands. 
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This preference could hardly be a manifestation of 
ordinary heliotropism, because many of the white illu- 
minations are much stronger in visible light than those 
which attract the insects. 

One new set of visitors came this year—a great 
influx of brown moths. Thus far the green bugs have 
not arrived. 

If the insects were mainly of varieties normally 
attracted by bright-colored flowers, one might assume 
that the superior attraction rested in the color; but 
this is not the case, with the exception of the moths. 

The idea then occurs that possibly neon lights may 
emanate invisible rays which connect with the an- 
tennae of various insects and pull them to its source. 
If this be true and the radiations can be identified 
and suitable projectors manufactured, this might be a 
sclution to the problem of crop pest eradication. It 
may be that different vibrations attract different spe- 
cies, but the evidence seems to indicate that neon lights 
give off rays which strongly attract insects of widely 
different types and that this attraction is many times 
more powerful than that produced by white light. 


Crrus N. Ray 


THE TEXAS ARCHEOLOGICAL AND 
PALEONTOLOGICAL SOCIETY 


COLOR SYSTEMS 


THE Ridgway Colors and Nomenclature have been 
found quite practical for years by biologists, in par- 
ticular mycologists and ornithologists, for the deserip- 
tion of color and at the present time there are many 
references to Ridgway in the literature. However, an 
improved system is desirable as the Ridgway colors 
alter with age and are not reproducible. 

Time and the work of many investigators has now 
shown that the Munsell Color System and notation of 
Professor A. H. Munsell is well established.+? While 
the chips of the Munsell Color Book are not absolutely 
permanent, they are sufficiently stable to withstand 
normal usage, and a conversion table has now been 
published which gives the Munsell colors in terms of 
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the ICI (1931) zy coordinate specification systen 
which is based on absolute standards. 

The large number of Ridgway color chips have sin. 
plified comparison and identification of colors. A. 
though the number of Munsell colors is smaller the 
arrangement, even in the abridged book of color, 
makes possible close estimation. The alternative colo 
arrangements of the standard book serve for closer 
checking. 

Field work is facilitated, since the Munsell system 
is based on three distinct dimensions: hue, gray value 
and saturation (chroma). This makes possible the 
broad description of colors without comparison with 
standards, for the observer can readily indicate the 
limits of color range when he is doubtful. 

D. H. 

UNIVERSITY OF TORONTO 


REPRINTS FOR EUROPEAN LABORATORIES 


In Science for November 7, Robert B. Dean sug. 
gests that since European laboratories are unable to 
obtain American or British scientific journals, reprints 
be sent by American scientists instead. Such reprints 
may reach certain laboratories, but not all. Since 
November, 1940, reprints and personal letters ad- 
dressed to various scientists in oceupied France liave 
uniformly been returned with the notation that service 
has been suspended. Recently letters to Barcelona 
have been returned the same way.. Reprints and cor- 
respondence seem to reach Belgium, Holland and the 
Scandinavian countries satisfactorily, and also Switz- 
erland. Nothing, however, seems to get into or out 
of what was Czecho-Slovakia, Poland, Yugoslavia or 
Greece. There seems little use in wasting funds on 
shipments of reprints to these portions of Europe if 
the material is returned due to what appears to be a 
Nazi policy of intellectual as well as physical starva- 
tion. 

Cuauncey D. LEAKE 

UNIVERSITY OF CALIFORNIA 

MEDICAL CENTER, 
San FRANCISCO 


QUOTATIONS 


A METONIC SPAN IN THE WORK OF THE 
CARNEGIE CORPORATION 

Meron was an Athenian astronomer of the fifth 
century B.C., remembered chiefly because of his divi- 
sion of time into nineteen-year periods. The writer, 
it must be confessed, first learned of his existence at 
1See the five papers on the Munsell color system and 
bibliographies as published in Jour. Opt. Soc. Amer.: 


573-645 ; December, 1940. 
2J. J. Glonn and James T. Killian, Jour. Opt. Soe. 


Amer.: 669-616; 1940. 


the recent installation of Dr. John W. Nason as pres- 
ident of Swarthmore College through reference to 
the Metonie span of nineteen years’ service by the 
retiring president, Dr. Frank Aydelotte. Since his 
own final report must of necessity deal rather with 
past experience than with future plans, and since the 
day of his retirement in November, 1941, also brings 
to a close a Metonic span in the service of the Carnegie 
Corporation, the writer has adopted the term as the 
subtitle of the concluding section of this report. 
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In 1922, the beginning of this particular Metonic 
span, American foundations had already made their 
place. The capital funds at their disposal had reached 
vast figures, and the sums distributed under the terms 
of their charters were correspondingly impressive. 


The Carnegie Corporation alone had voted more than . 


$88,000,000, ineluding a single gift of $5,000,000 to 


| the National Research Council for building and endow- 
= ment. Outstanding achievements were already to their 


credit: by the Rockefeller Foundation in public health 
and medical education, by the General Education 
Board in education in the South, by the Carnegie Cor- 
poration in library construction, by the Carnegie 
Institution of Washington in scientific research. In 
a number of fields foundations had developed influ- 
ential leaders. They were in a position to enlist dis- 
tinguished men as members of their boards of trus- 
tees, and under the able executives who had been 
called to their direetion the foundations were becom- 
ing clearing houses for ideas, an educational service 
whose importance is often overlooked. 

Throughout the Metonic span the attitude of the 
foundation has reflected the current intellectual and 
moral climate of the country; 1922 was a day of 
confidence and buoyaney. It was a day of big things 
with as yet unshaken confidence in what money could 
perform. Foundations enjoyed a large and steady 
income. The path ahead seemed clear. The Carnegie 
Corporation was carrying a load of over $40,000,000 
voted against future income, cheerfully unaware of 
the gruelling but necessary task lying before it of 
reducing that load to its present figure. 

The chief recipients of foundation grants were the 
endowed colleges and universities. State institutions 
were relatively neglected. Grants were mostly de- 
voted to endowment for general purposes or to build- 
ings. Only one profession, medicine, enlisted the in- 
terest of foundations, but this profession received 
immense sums. Large funds were given to a new type 
of independent non-teaching institution, for example, 
the Food Research Institute in Palo Alto, the Insti- 
tute of Economies in Washington and the American 
Law Institute in Philadelphia. 

In addition to institutional gifts, the foundations 
encouraged elaborate and expensive proposals for 
general studies, surveys and demonstrations, in which 
the recently developed techniques of educational and 
social measurement and appraisal were at times ap- 
plied with more zeal than judgment. Under the 
stimulation of the World War I certain agencies con- 
cerned with social problems had built up large budgets 
and undertaken extensive programs; they had en- 
listed the services of ambitious and energetic officers 
who sueceeded in persuading the foundations to con- 
tribute to the carrying out of their plans. 
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The conditional gift was in general favor. It 
fitted into the spirit of the times, and individual 
donors or other trusts could readily be found to com- 
ply with the requirements. Many such gifts were 
made in response to a series of institutional drives 
conducted under professional direction. For ex- 
ample, the finances of many colleges were strengthened 
by the joint action of the General Education Board 
and Carnegie Corporation in voting conditional 
grants for endowment.—Dr. Keppel in his final re- 
port as president of the Carnegie Corporation. 


PROGRESS AT THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 


AtonG with maintaining our normal educational 
activities we have been ‘able to initiate or put into 
effect some highly significant additions and improve- 
ments in our facilities and educational programs. 
Many of these have already been separately reported 
to the Corporation Visiting Committees since they 
resulted from recommendations made by these com- 
mittees, and I will attempt here to brief only some of 
the most noteworthy ones. 

For a number of years the visiting committee of 
our medical department repeatedly has recommended 
the addition of both a dental clinic and a psychiatric 
clinic to our medical service. During the year the 
Charles Hayden Foundation, upon recommendation 
of Mr, Willard Hayden, made a grant of $10,000 to 
equip and start a dental clinie which is now in opera- 
tion. With the opening of school this fall we also 
initiated a psychiatric service. A physician trained 
as a specialist in this field is available for consuitation 
and other services for a two-hour period twice a week. 

Last January the corporation authorized a new 
degree, doctor of philosophy in industrial economics, 
based upon a new program of graduate study and re- 
search in the social sciences. Subsequently friends of 
the institute have contributed $8,000 for fellowships 
in this field, and last month the Rockefeller Founda- 
tion authorized a grant of $30,000, payable over three 
years, for a research study of the economic effects of 
technological change. This research, which requires 
a combined technological and economic approach, will 
seek to clarify the role of invention in the business 
eyele and will involve investigation of factors in an 
individual firm influencing technological change to- 
gether with case studies of the effect of inventions on 
labor policies. 

These developments reflect the steady growth of 
our work in social studies, particularly in relation to 
the economie and labor problems of industry. Our 
very active industrial relations section, which was es- 
tablished three years ago and which has been gener- 
ously supported by industry, will play an important 
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part in this new program of professional training 
and research. 

Our biological engineering program, which went 
into full gear this past summer under the direction of 
its new head, Dr. Francis Schmitt, has received an 
additional grant of $70,000 from the Rockefeller 
Foundation for the establishment of a sub-microscope 

- eenter for studying the application and improvement 
of the electron microscope, particularly in the bio- 
logical field. 

Recent years have brought increased emphasis at 
the institute on industrial or applied mathematics and 
the more extensive application of mathematical tech- 
niques to special problems. One example of this is 
our center of analysis, which provides a wide range 
of machines for the analysis of technical problems. 
The new differential analyzer, the major unit in this 


SCIENTIFIC BOOKS 


FRANKLIN’S EXPERIMENTS 


Benjamin Franklin’s Experiments. Edited with a 
critical and historical introduction, by I. BERNARD 
CoHnen. Cambridge, Massachusetts: Harvard Uni- 
versity Press, 1941. 

Tuis book contains those writings of Benjamin 
Franklin which present his theories and observations 
in what was in his time the new and almost unexplored 
field of electricity. Franklin’s attention was directed 
to the subject by a Dr. Spence or Spencer whom he 
met in Boston in 1746. By a happy coincidence the 
Library Company of Philadelphia, of which he was an 
active member, received about this time from its Lon- 
don correspondent, Mr. Peter Collinson, F.R.S., the 
present of a glass tube, with some directions for its 
use in making electrical experiments. Franklin had 
lately arranged his affairs so that he was no longer 
engaged in active business, and he was free to throw 
himself with ardor into the study of this new and 
fascinating subject. Apparently he was unacquainted 
with its literature and knew little of what had been 
done in Europe. He must have been informed of the 
performance of the Leyden jar, but in practically all 
his work he relied on his own observations and made 
his own theories. He gave them to the world in the 
form of letters, most of which were sent to Mr. Collin- 
son, and were read by him to the Royal Society and 
published in its Transactions. They were afterwards 
collected and published in several successive editions; 
from the fifth of which the text of this edition is taken. 
These letters were widely read both in English and in 
French, German and Italian translations, and gave 
Franklin a reputation as a thinker which served him 
well when he entered public life. 

It would be idle to attempt to decide on the ‘esate 
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center and one of the great scientific instruments jim 
modern times, is now nearing completion. In yjiiM 
another direction, a laboratory has been establishy iim 
for the application of mathematical statistics to iy 
dustrial problems, particularly to quality contr 
The department of mathematics and the departiney ii 
of economies and social science have joined forces iyi 
this program, and they are assisted by a group yim 
cooperating companies which by their support afm 
aiding fundamental research in this field while at th [ie 
same time receiving assistance from our specialists jy j or 
the solution of specific problems. As the role of th & 
applied mathematician becomes more defined ani 
recognized we plan the establishment of a more for. ‘ 
mal program of instruetion in the field—From th 
annual report of Dr. Karl T. Compton, president oF 
the Massachusetts Institute of Technology. 


of Franklin’s priority for his discoveries. So many \ 
men were working and playing with the electric spark By 
and the Leyden jar, and the communication of their 
results was so uncertain and often so long delayed, 
that it is probable that many of the important’ facts 
were discovered again and again. We can be sure, By 
though, that Franklin’s work was independent ani By 
original. His most important achievements were the 
discovery of the way in which electricity streams from 
or to a point; the discovery of the way to charge an 
insulated conductor by induction; the recognition By 
from this experiment that electricity is not produced 
by the act of friction but is merely altered in distri- 
bution; the satisfactory analysis of the charging of 
the Leyden jar; and the demonstration that lightning 
is an electric discharge. In describing these results 
he uses the hypothesis that there exists in all bodies 
an electric fluid, ordinarily in a normal or passive 
condition, and that the act of charging a body gives 
to it a surplus of this fluid, which is taken from other 
bodies. The one body has a positive charge, the other 
bodies a negative charge. He is puzzled by the fact 
that two negatively charged bodies repel each other, 
but seems to be willing to accept the fact without ex- 
planation. This one fluid theory, as it was called, in 
distinction from DuFay’s two fluid theory, which had 
been announced a few years earlier, and which Frank- Bj g¢ 
lin does not seem to have known, was for a while 
the prevalent theory and has left its mark in the 
nomenclature of the subject. Ai 

In a valuable Introduction of 160 pages—the text 
of Franklin’s papers, with some supplementary mat- BR 7; 
ters, takes up about 275 pages more—the editor indi- 
cates his belief, based on some expressions of Franklin 
in private letters, that he was essentially a scientist 
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ts : nd that he always regretted that he had been drawn 
by public business from more congenial pur- 
ishelfiyits. ‘This may be true, but it is hard to believe that 
0 in filihe would have chosen to spend his life manipulating 
ntr9l i lass tubes and Leyden jars in preference to man- 
ment fia ging men. There is given a very accurate and inter- 


4 sting account of the state of the science of electricity 
Mibefore Franklin, and a complete survey of Franklin’s 
pwn work in the subject. 


Va = Then follows the text of those parts of Franklin’s 
ts in umritings which have been selected by the editor to 
the xhibit Franklin’s discoveries in electricity, and a few 
ani umetters on other subjects which show his scientific 


THE EXTRACTION OF BIOTIN FROM 
TISSUES 


Tue interest in biotin and the biotin content of 


Htissues has been great in recent months, partly because 
any of the possible relationship of this substance to 


malignancy.? 

| The first determinations of the biotin content of 
various tissues and materials were made simply by 
Mstudying the content of the hot water extracts.* Sub- 
5 sequently the freeing of relatively large amounts of 
additional biotin by the autolysis, for example, of 
Diver tissue was observed.> 

In an earlier publication’ and in a recent bulletin® 
Hfrom this laboratory the biotin content of tissue auto- 
myysates was investigated, supplemented in the latter 
ced [mcase by a few separate determinations on acid hydro- 
mlyzed specimens. The treatment used in these latter 
@determinations is now recognized to be inadequate. 

| The purpose of this report is to bring together and 
» to extend some of the observations made in this labora- 
tory with regard to the question of different natural 
combinations in which biotin appears to exist. 

Six methods of extraction were first investigated on 
pcight tissues. The methods of extraction were (1) 
Bcold water (15 minutes), (2) hot water (100° C. 15 
minutes), (3) autolysis (24 hours at 37° C. under 
benzene), (4) acid hydrolysis (6N H,SO,, autoclaved 


M. West and W. H. Woglom, Screncez, 93: 525, 


d 2 W. L. Laurence, ScreNcE, 94: 88, 1941. 
y °V. du Vigneaud, Symposium on Vitamins, Chicago, 
September, 1941. 
le and W. van Hasselt, Zeits. physiol. chem., 243: 
°K. E, Snell, R. E, Eakin and R. J. Williams, Jour. 
Amer. Chem. Soe., 62: 175, 1940. 


t $i °Gyérgy and coworkers found ‘‘vitamin H’’ freed by 


_ Bp tutolysis of yeast but not of liver. J. Biol. Chem., 131: 
, 733 and 745, 1939. 

P ‘R. E. Eakin, W. A. McKinley and R. J. Williams, 
1 Scrence, 92: 224, 1940. 

*The University of Texas Publication, No. 4137, 1941. 
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methods. An appendix contains some account of the 
work of Franklin’s collaborators, particularly that of 
his friend and follower, Ebenezer Kinnersley: also an 
amusing anonymous letter addressed to Franklin in 
1777, “in which his pretensions to the title of NaTuRAL 
PHILOSOPHER are considered.” The critic chiefly ob- 
jects that Franklin does not employ the methods of 
Sir Isaac Newton. 

The book is beautifully printed at the Harvard Uni- 
versity Press, and reflects great credit on its editor 
and publisher. 

W. F. Maaie 

PRINCETON, N. J. 


SPECIAL ARTICLES 


1 hour at 15 lbs. pressure),'(5) enzymatic digestion 
(1 per cent. “clarase” plus 1 per cent. “earoid,” fig- 
ured on the basis of the moist tissue, for 24 hours at 
37° under benzene), and (6) enzymatic digestion for 
48 hours, otherwise identical to (5). The tissues ex- 
tracted were egg yolk, dialyzed egg yolk, dialyzed egg 
white saturated with biotin (avidin-biotin complex), 
rat liver, rat muscle, rat brain, Pseudomonas fluores- 
cens cells, and Clostridium butylicum cells. After ex- 
traction the solids were removed by filtration through 
a thin mat of kieselguhr and the biotin content of the 
extracts determined by the method of Snell, et al.® 
The results are shown in Table I. 


TABLE I 
BIOTIN YIELDS BY DIFFERENT TREATMENTS (7y/GM. Dry WT.) 


eS +22 aR Sh 
OB 4% <d0 AS 
Clostridium 
butylicum ..... 00048 .00098 .0046 .52 62 69 
Pseudomonas 
fluorescens . .068 130 2.70 .77 #1.19 
E .018 .081 .088* 41 32° 
Egg yolk, dialyzed .029 Al -27* 60 .36° .48* 
Egg white-biotin, 

16 4.90 21+ S10. = 
Rat 028 .056 2.30 2.00 3.10 
.0033 .00O77 .0058 .27 14 
Rat muscle ...... 0050 =.0098 .0036 = .11 061 .098 


, PB sterilization was used in these and other cases not 
ndicated. 
t+ No heat sterilization was used in these cases. 


It will be noted that acid hydrolysis under the con- 
ditions employed freed the maximum amount of bio- 
tin except in two cases in which enzymatic treatment 
yielded up to 35 per cent. more. Longer digestion 
with acid increases the yield (see Table II). If we 
consider the largest amount freed as the total amount 
present, the proportion freed by autolysis varies 
from 0.7 per cent. in the ease of Clostridium buty- 
licum up to 18 per cent. for rat liver. It is interest- 
ing that the clostridium, which is unable to synthesize 
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biotin, does not contain autolytic enzymes to free it 
from combination. The relatively large proportion 
of biotin extracted from the egg white-biotin and the 
dialyzed egg yolk by hot water is notable. 

From separate experiments not included in the 
table, it appears that biotin is much less completely 
freed from exhaustively dialyzed egg yolk by enzy- 
matic treatment, than from undialyzed egg yolk. On 
the other hand, exhaustive dialysis of egg yolk renders 
biotin available for yeast in that even a cold water ex- 
tract contains it in considerable amounts in an effec- 
tive though non-dialyzable form. Dialysis of liver tis- 
sue does not render the biotin available (cold water), 
but enzymatic treatment of the dialyzed material frees 
the active substance to a considerable degree. 

From the data in Table I it would appear that 
acid hydrolysis was in general the most effective ex- 
traction procedure. To study this further a series of 
acid and alkaline hydrolyses for different lengths of 
time were carried out on beef liver, beef heart mus- 
cle and Clostridium butylicum cells. The results of 
these experiments are recorded in Table II. 


TABLE II 


BIoTIN YIELDS BY ACID AND ALKALINE HYDROLYSIS 
(vy/GM. Dry WT.) 


Clostridium Beef Beef 

butylicum liver heart muscle 
6N 120° C, 1 hr.  .84 2.90 43 
sip a 110 3.25 49 
5 hr. .98 3.45 49 
10 hr. 1.05 2.90 46 
ihe. 1.10 3.45 .46 
2 hr. 110 3.35 49 
5 hr. 1.10 3.25 43 
ad 10 491 2.90 44 
6N NaOH, 120° C, 1 hr. Py i § 2.55 
2 hr. 49 1.50 -20 
wid 5 hr. 46 .09 
10 hr. .24 -00 


18N H2S0Oz, 120° C, 2 hr. 74 2.90 31 


It will be seen immediately that alkaline hydroly- 
sis is unsuitable, since it brings about a gradual de- 
struction of the biotin. Sulfuric acid (6N) frees the 
maximum amount of biotin only after from two to 
five hours at 120° C. Hydrochloric acid (6N) ap- 
pears to be somewhat more effective, the maximum 
amount of biotin being obtained after one or two 
hours. Some destruction of the biotin takes place 
with both HCl and H,SO, on prolonged heating, al- 
though eveh with 18 N H,SO,, autoclaving for two 
hours results in a destruction of only from 20 to 40 
per cent. 

It appears that for many materials the surest 
method for extracting biotin consists in drastic acid 
hydrolysis, and on the assumption that the extrac- 
tion is complete, the biotin content of rat and beef 
liver is about 3.5 y per gram of dried tissue. This is 
about 1,000 times that originally found by Kogl and 
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Hasselt* and agrees substantially with the value y 
West and Woglom.? 

Biotin appears to occur naturally in different ep, 
binations which are broken down with varying 4, 
grees of ease. A study of these will be neces 
before the functioning of biotin can be clarified, J’ 

Roy C. THompsoy 
Rosert E. 
Roger J. Witty 
THE UNIVERSITY OF TEXAS h 


FLIES AS CARRIERS OF POLIOMYELIT| 
VIRUS IN URBAN EPIDEMICS! 

THE recent accumulation of data suggesting thi ii 
human poliomyelitis is primarily an infection of thy [im 
alimentary tract with secondary localization in th 
central nervous system? has led to a renewed consider. 7 
tion of the possible role of flies in the transmissin 
of this disease. Several groups of investigators hay (im, 
undertaken to search for the virus in flies caught dw. i, 
ing the course of various outbreaks of poliomyeliti 
this summer. Paul, Trask and their collaborator Him, 
have just reported the isolation of poliomyelitis viry HR, 
from flies caught in 2 rural areas: (1) in a camp in, 
Connecticut where several cases had occurred and (2) 
in Alabama near a privy used by three householi: I, 
where cases of poliomyelitis had recently occurred‘ [hy 

€ 


During the latter part of July and August we caught 
flies in 16 different urban sites during outbreaks of 
poliomyelitis in Atlanta and Cleveland. Becaus 
monkeys were not available the tests were not carriel iq, 
out till 10 to 12 weeks later, during which time the I, 
flies were kept in the frozen state in an insulated bo BM,, 
containing solid CO,. Although all the specimen Iijr 
have not yet been tested, we have already obtained } Bi: 
positive results: two with specimens caught in Cleve- 
land and one with a small number of flies caught 1 Bi, 
Atlanta.® 
The first specimen of flies to yield the virus has: ij 
rather interesting history. The site where the trap Hj) 
was set out was a government housing project col By, 
sisting of modern, clean, thoroughly screened ani 4 
hygienic homes situated on a hill in the center of Bit, 
Cleveland. There was a special brick enclosure fo By 


1 Aided by a grant from The National Foundation fu 
Infantile Paralysis, Ine. 

2A. B. Sabin and R. Ward, Jour. Exp. Med., 73: 77), 
1941; A. B. Sabin, Jour. Am. Med. Asn., 117: 267, 1941 

3 J, R. Paul, J. D. Trask, M. B. Bishop, J. L. Melnick 
and A. E. Casey, SCIENCE, 94: 395, 1941. 

4Dr. John A. Toomey has just informed us that he hi 
detected poliomyelitis virus in 2 specimens of fie 
caught in rural areas near Cleveland; one was trapp¢! 
near an open privy 15 miles from the city and the othe! 
near a creek containing sewage just outside of town. — ) 

5 Since this paper has been submitted for publicatio! Be), 
we have demonstrated the presence of poliomyelitis vir" 
in two additional specimens of flies caught in two differ 
ent regions of Cleveland during August 9 to 12 and AU Bi) 
gust 14 to 16 respectively. 
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he garbage cans, all of which were covered. Two 
hildren who developed poliomyelitis on August 7 
nd 9, respectively, were admitted to the City Hos- 
Hital on August 11 from one of these homes. Inves- 
cation on August 16 revealed that 2 of 4 siblings 
sad been ill for one day (August 4) with signs and 
ymptoms suggestive of abortive poliomyelitis and 
Bhat between August 7 and 13, 7 other children in 
he homes facing on the same yard had minor illnesses 
»ompatible with a diagnosis of abortive poliomyelitis. 
There was also the story that about a month before 
Si ecarly in July when only a few cases of poliomyelitis 
fad been reported in Cleveland) after a severe storm 
a he sewage overflowed, ran down the street, and some 
»f the children became contaminated in the course of 
play. There were so few flies about that it hardly 
Seemed worth while to set out a trap. However, about 
#500 flies (not identified as to species—mostly large 
Hreen ones and many house flies) caught between 
August 16 and 18 yielded the virus upon inoculation 
Mnto a Cynomolgus monkey. An etherized extract 
vas injected intraperitoneally, and the unetherized 
naterial was given both intranasally and by mouth. 
he monkey developed paralysis on the 9th day and 
Bvas sacrificed on the 10th day when all extremities 
Mwere affected. Typical neuronal and _ infiltrative 
Hesions were present in the spinal cord and passage 
0 another Cynomolgus monkey resulted in flaccid 
paralysis on the 5th day and prostration on the 6th 
rel Hiday. Histologically, this passage monkey exhibited 
e the Minecrosis and neuronophagia of practically all nerve 
1 bor Sieells in the spinal cord with typical infiltrative lesions. 
els HeThis virus was not pathogenic for mice, guinea pigs 
ied rabbits. 

The second positive result with a Cleveland speci- 
men was with flies caught in the back yard of a pri- 
rate home (many miles from first site at the other end 
of town) in which 3 children of one family developed 
poliomyelitis between July 25 and July 30; two were 
pemoved to the hospital on July 30 and one on August 
. The home was fairly clean inside, with suitable 
toilet facilities, but it housed 7 other siblings, 2 of 
fwhom had had questionable minor illness. Four other 


THE USE OF MERCURY IN CONTACT 
WITH AMMONIA 

fis It has recently been called to the attention of the 
ther Je 2uthor that the use of mercury in contact with liquid 
ammonia or ammonia gas’ constitutes an explosive 
iru 4 “2zard, and that procedures involving the contact of 
ffer these substances should be avoided. The author has 
been using mereury in contact with liquid ammonia 
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children in adjacent homes gave histories of having 
had minor illness compatible with abortive poliomye- 
litis between August 1 and 10. There were open 
garbage cans in the neighbors’ back yard and many 
flies were present. A large number of flies were 
caught in our trap, which was set out in the yard 
between August 9 and 12. Material from a specimen 
weighing 31 gm and consisting mostly of large green 
flies, some small house flies and one bee produced 
paralysis (confirmed by positive histological findings) 
in a Cynomolgus monkey on the 9th day. 

The Atlanta specimen weighed only 2.5 gm and con- 
sisted of 203 small house flies, 3 green flies, 2 large 
black flies, one moth, 1 caterpillar and one unidentified 
4-winged insect. It was collected between July 30 
and 31 and represented a‘pool of insects caught in 
two places, one more or less in the center of town and 
the other on the outskirts. One case of paralytic 
poliomyelitis oceurred in each home, but the children 
had been in the hospital since July 18 and July 14, 
respectively. The inoculated Cynomolgus monkey 
became paralyzed on the 15th day and exhibited polio- 
myelitic lesions in the spinal cord and medulla. 
Passage into another Cynomolgus monkey resulted in 
paralysis on the 6th day. The virus was not patho- 
genie for mice. 

The ease with which poliomyelitis virus can thus be 
isolated from flies caught in urban areas (where im- 
mediate contamination with feces in open privies is 
at least not obvious) suggests that they may play an 
important role in transmission of the virus and may 
perhaps be responsible for the special seasonal inci- 
dence of the disease. Among the many problems 
which these findings raise for future investigation, 
the question of whether or not the virus may actually 
multiply in the flies deserves the most careful atten- 
tion. 

ALBERT B. SABIN 
Rosert 


THE CHILDREN’S HOSPITAL RESEARCH 
FOUNDATION AND THE 


DEPARTMENT OF PEDIATRICS, 
UNIVERSITY OF CINCINNATI 
COLLEGE OF MEDICINE 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


and ammonia gas in various ways for more than 
twelve years. He has found mereury to be a most 
convenient substance for certain uses with liquid am- 
monia, and he has never found any combination of 
the two substances to be explosive under the condi- 
tions of his experiments. Several other workers 
known to the author have also used mercury and am- 
monia in contact without explosive reactions occur- 
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ring. Franklin,! in his description of ammono bases 
and basic nitrides, describes several explosive com- 
pounds that can be prepared in liquid ammonia. 
Among them is mercuric nitride, which detonates vio- 
lently by impact or on being brought into contact 
with liquid water. Such compounds are generally 
prepared by metathetic reactions, however. He has 
recorded no reactions that might occur between metal- 
lic mereury and liquid or gaseous ammonia. 

Two violent explosions that seem to have been 
caused by contact of mereury with ammonia have 
been described by Van Brunt? and by Henderson.® 
In both of these cases, however, the mercury was held 
in containers made entirely of iron or of iron and 
glass. Franklin’ has not recorded any explosive com- 
pounds of iron that have been prepared in liquid am- 
monia, but he and several other workers, Ewan,‘ 
Miller and Roberts® and Nieuwland® have described 
the remarkable catalytic properties of iron and steel 
and of certain iron salts for some reactions that have 
been earried out in liquid ammonia. It seems possible 
then that the explosions in question have been brought 
about by the catalytic action of the metal containers. 
If any workers with liquid ammonia have in the past 
noted any explosive reactions between metallic mer- 
eury and liquid or gaseous ammonia wherein the re- 
acting materials have been enclosed entirely in glass, 
the author feels that many workers would welcome the 
publication of such information. 

RicHarD G. Roperts 

THE DEPARTMENT OF PHYSIOLOGICAL CHEMISTRY, 

THe CuicaGo MEDICAL SCHOOL 


A TECHNIQUE FOR THE ELECTRON 
MICROSCOPIC EXAMINATION OF 
ENCAPSULATED BACTERIA 

A stupy of encapsulated bacteria is being carried 
on at the Institute of Paper Chemistry as part of an 
investigation of the causes for and the control of 
slime in paper mills. 

The bacterial cells were seen, but neither the cap- 
sules nor the outlines of the eapsules were visible when 
the specimens were prepared for the electron micro- 
scope by the ordinary technique of placing a drop of 
the bacterial suspension on the collodion film-covered 
specimen screen and drying. This failure to observe 
the capsules in the electron microscope is entirely 
analogous to the difficulty experienced in light micros- 
copy when attempts are made to observe capsular ma- 


1E. C. Franklin, ‘‘ Nitrogen System of Compounds,’’ 
Reinhold Publishing Corporation, 1935. 

2C. Van Brunt, SciENcE, 63: 73, 1927. 

3L, M. Henderson, Jour. Ind. Eng. Chem., News Ed., 
10: 6, 73, March 20, 1932. 

4T. Ewan, Br. Pat. 222,718. 

5C. O. Miller and R. G. Roberts, U. 8. Pat. 2,163,100. 

6 J. Nieuwland, U. 8. Pat. 2,202,994. 
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terial without the use of special and difficult stgip, 
ing procedures or without Gins India ink smear te¢, 
nique. In view of our failure to prepare satisfactory, 
specimens for the electron microscope by the Ustyl 


technique, the use of a method similar to Gins yy 


clearly indicated. The following procedure y, 
found convenient and satisfactory : 

India ink is diluted with about an equal volun 
of distilled water and a drop of the diluted ink place 
on a slide and mixed with a drop of the bacterjy) 
suspension. Smears are made as in Gins methoj 
Without fixing and staining the smear, a few drops ¢ 
a 2 per cent. solution of collodion in amy] acetate ay 
placed on the slide outside of the area covered by tle 
smear and the slide is tilted and turned to allow tly 
collodion solution to run over the smear. The exces 
solution is removed by a blotter on which the end 
corner of the slide rests and the thin film on the slid 
is allowed to dry. Immediately thereafter, the slik 
is gently lowered, film side up and with its lengt) 
forming a 45-degree angle with the water surface, inty 
a dish of distilled water. The collodion film separate 
from the glass and, carrying the smear with it, floats 
on the surface of the water. The specimen screen 
are then placed on the film and handled in the uswl 
fashion for preparing specimens to be examined in 
the electron microscope. 

The specimens prepared for the electron microscopy: 
in this way clearly show the outline of the capsules 


surrounding the cells. 


Evetyn A. KReEGEL 
JoHN W. APPLING 
Bernarp SHema 


GrorGe R. Sears 


THE INSTITUTE OF PAPER CHEMISTRY, 
APPLETON, WIS. 
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